Local administration of activin promotes fracture healing in the rat fibula fracture model.
Osteogenic activities of activin, a member of the transforming growth factor (TGF)-beta superfamily, have been demonstrated in both in vitro and in vivo studies. The present study investigates the effects of topical application of activin on fracture healing using rat fibula fracture models. Activin (0.4-10 microg/day) was injected locally to the fracture once a day for 2 weeks. Activin promoted callus formation in a dose-dependent manner and both callus volume and callus weight were significantly increased with doses of 2-10 microg/day activin. Also, 3 weeks of activin treatment increased the mechanical strength of the healing bone in addition to the callus mass. Histological study 2 weeks after the fracture revealed that activin promoted endochondral bone formation. Immunohistochemical examination of the fractured tibia revealed that activin was localized to osteoblasts and chondrocytes in the region ossified both endochondrally and intramembranously. These findings suggest that activin expressed during fracture healing promotes the healing process through an autocrine/paracrine mode of action.